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Experimental 

Crystal data 

[PdI 2 (C 24 H 31 N 3 ) 2 ].2C 5 H 6 
M, = 1239.45 
Triclinic, PI 
a = 8.998 (4) A 
b = 12.000 (5) A 
c = 13.839 (6) A 
a = 81.572 (8)° 
P = 78.819 (9)° 



Data collection 

Bruker APEX 2000 CCD area- 
detector diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 1998) 
r mi „ = 0.338, r m „ = 0.831 

Refinement 

R[F 2 > 2a(F 2 )] = 0.063 

wR(F 2 ) = 0.128 

5 = 0.88 

5500 reflections 



y = 76.411 (8)° 
V = 1417.0 (10) A 3 
Z= 1 

Mo Ka radiation 
it, = 1.46 mm -1 
T = 150 K 

0.16 x 0.11 x 0.06 mm 



11207 measured reflections 
5500 independent reflections 
3317 reflections with / > 2o'(/) 
R in , = 0.106 



319 parameters 

H-atom parameters constrained 
A/w = 0.92 e A~ 3 
Ap mi „ = -1.27 e A~ 3 



In the title complex, [PdI 2 (C 2 4H 31 N3) 2 ]-2C 6 H 6 , the Pd 2+ ion is 
located on an inversion centre in a slightly distorted square- 
planar geometry. The angle between the I 2 C 2 square plane and 
the mean plane of the /V-heterocyclic carbene ring is 79.8 (2)°, 
with I-Pd-C-N torsion angles of -81.1 (6) and -78.2 (5)°. 
The Pd— carbene and Pd— I distances are 2.016 (6) and 
2.5971 (10) A, respectively. 

Related literature 

For a review of Af-heterocyclic carbenes in late transition 
metal catalysis, see: Diez-Gonzalez et al. (2009). For the 
synthesis of the pro-ligand and crystal structures of related 
complexes, see: Cross et al. (2011). 




Data collection: SMART (Bruker, 2001); cell refinement: SAINT 
(Bruker, 2000); data reduction: SAINT and SHELXTL (Sheldrick, 
2008); program(s) used to solve structure: SHELXS97 (Sheldrick, 
2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 
2008); molecular graphics: SHELXTL; software used to prepare 
material for publication: SHELXTL. 

The University of Leicester is thanked for a graduate 
studentship to CGD. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: PV2410). 
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^f*a/is-Bis{l-[2-(2,6-diisopropylanilino)phenyl]-3-isopropylimidazolin-2-ylidenyl- 
/cC^diiodidopalladiun^II) benzene disolvate 

C. G. Daly, K. Singh and W. B. Cross 
Comment 

Bifunctional catalysis, in which an electrophilic metal and a nucleophilic ligand act together to activate a substrate, can enable 
reactions that are not possible using classical catalytic transformations that occur only at the metal centre. We are interested 
in catalysts in which an ^-heterocyclic carbene ligand tethers a nucleophilic amido donor to the metal. Previously, we 
have reported tridentate amido-bis(NHC) (CNC) complexes of palladium and platinum, a bidentate amido-NHC (C,iV-dipp) 
complex of palladium and a complex [trans-(C24Ai iN3)Pdl2(py)], in which the amine-NHC ligand binds to Pd only through 
the carbene (Cross et ah, 2011). In the synthesis of [trans -^24^^ iN3)Pdi2(py)], we isolated a single-crystal of the title 
complex. 

The solid state structure of the title complex is shown in Fig. 1. Two NHC and two iodide ligands are coordinated to the 
square planar Pd, which is located at an inversion centre. The Pd-carbene distance of 2.016 (6) A is ca 0.05 A longer than in 
the corresponding complex [fraw-(C24H3iN3)Pdi2(py)] (Cross et ah, 2011), as a consequence of the strong trans- influence 
of the NHC ligand. 

Experimental 

The title complex was an unexpected by-product in the synthesis of [trans -^2^^ iN3)Pdl2(py)] (Cross etal, 20 1 1 ). Crystals 
of the title complex were grown by slow evaporation from benzene. 

Refinement 

Hydrogen atoms were included in calculated positions at distances C — H = 0.95 to 1.00 A and N — H = 0.88 A in riding 
mode on the bonded atoms with (7i S0 (H) set to 1.5 C/ eq (C) for methyl H atoms and 1.2 £/ e q(C/N) for all other H atoms. The 
final difference map was essentially featureless with some residual electron density in the close proximity of iodine atom. 
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Fig. 1. The molecular structure of the title complex, with 50% probablity ellipsoids. Two mo- 
lecules of benzene and H atoms except N — H have been omitted for clarity. Symmetry opera- 
tion 1 = -x + 2, -y, -z. 



frans-Bis{1-[2-(2,6-diisopropylanilino)phenyl]-3- isopropylimidazolin-2-ylidenyl-KC 2 }diiodidopalladium(ll) ben- 
zene disolvate 

Crystal data 

[Pdi 2 (C24H 3 iN 3 ) 2 ]-2C 6 H 6 
M,-= 1239.45 
Triclinic, PI 
Hall symbol: -P 1 
a = 8.998 (4) A 
b= 12.000 (5) A 
c= 13.839 (6) A 
a = 81.572 (8)° 
13 = 78.819 (9)° 
y=76.411 (8)° 

V= 1417.0 (10) A 3 
Data collection 

Bruker APEX 2000 CCD area-detector 
diffractometer 

Radiation source: fine- focus sealed tube 
graphite 
cp and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 1998) 
T min = 0.338, T max = 0.831 
11207 measured reflections 

Refinement 

Refinement on F 
Least-squares matrix: full 



Z= 1 

P(000) = 628 

D x = 1.452 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 580 reflections 

6 = 2.4-23.4° 

|i = 1 .46 mm 1 
T= 150 K 
Block, yellow 
0.16x0.11 x 0.06 mm 



5500 independent reflections 

3317 reflections with / > 2o(i) 
R int = 0.106 

©max = 26.0°, 0 m i n = 1 .8° 
* = — 11— »11 

Ar = -14->14 
/=-17-»17 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
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R[F 2 > 2c(F*)] = 0.063 

wR(F 2 ) = 0.128 

5 = 0.88 

5500 reflections 
319 parameters 
0 restraints 



Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = l/[o 2 (F„ 2 ) + (0.035P) 2 ] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max = 0.001 
Ap max = 0.92eA- 3 
Ap mi „ = -1.27eA~ 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of^ 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 

2 2 2 

al i?-factors R are based on F, with F set to zero for negative F . The threshold expression of F > o(F ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters 





X 


y 


z 


II- *ITJ 


Pdl 


1.0000 


0.0000 


0.0000 


0.0245 (2) 


11 


1.08790 (6) 


0.17737 (4) 


0.03915 (4) 


0.03773 (18) 


Nl 


0.7871 (6) 


0.1906 (5) 


0.3084 (4) 


0.0291 (14) 


HI 


0.7552 


0.2298 


0.2546 


0.035* 


N2 


0.7258 (6) 


0.0747 (5) 


0.1601 (4) 


0.0245 (13) 


N3 


0.6700 (6) 


0.1348 (5) 


0.0142(4) 


0.0292 (14) 


CI 


0.7838 (7) 


0.0734 (5) 


0.0618 (5) 


0.0262 (16) 


C2 


0.5403 (8) 


0.1765 (6) 


0.0799 (5) 


0.0382 (19) 


H2 


0.4453 


0.2227 


0.0639 


0.046* 


C3 


0.5740 (7) 


0.1388 (6) 


0.1722 (5) 


0.0296 (17) 


H3 


0.5071 


0.1533 


0.2332 


0.036* 


C4 


0.8000 (7) 


0.0118(6) 


0.2392 (5) 


0.0275 (16) 


C5 


0.8455 (8) 


-0.1079 (6) 


0.2430 (5) 


0.0305 (17) 


H5 


0.8274 


-0.1468 


0.1927 


0.037* 


C6 


0.9170 (8) 


-0.1699 (6) 


0.3198 (5) 


0.0338 (18) 


H6 


0.9530 


-0.2510 


0.3204 


0.041* 


C7 


0.9359 (8) 


-0.1155 (6) 


0.3943 (5) 


0.0370 (19) 


H7 


0.9790 


-0.1591 


0.4491 


0.044* 


C8 


0.8928 (8) 


0.0033 (6) 


0.3907 (5) 


0.0319(17) 


H8 


0.9082 


0.0398 


0.4433 


0.038* 


C9 


0.8277 (7) 


0.0710 (6) 


0.3129 (5) 


0.0265 (16) 


C10 


0.6882 (8) 


0.1564 (6) 


-0.0949 (5) 


0.0354 (19) 


H10 


0.7875 


0.1056 


-0.1231 


0.043* 


Cll 


0.6985 (10) 


0.2798 (7) 


-0.1303 (6) 


0.059 (3) 
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Atomic displacement parameters (A 2 ) 
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A A A C t A\ 
0.005 (4) 


f~*n 

L7 


A A A A tZ\ 

0.044 (5) 


A AT C i Z\ 

0.036 (5) 


A ATA i A \ 

0.029 (4) 


A AA/I t A\ 

0.006 (4) 


A A 1 A i A\ 
0 .010 (4) 


A AAT i A\ 

0.003 (4) 


C8 


A AI 1 //I \ 

0.031 (4) 


A AT C i A\ 

0.035 (4) 


A ATA i A \ 

0.029 (4) 


A AAA 
0.000 (3) 


A AAA n\ 

-0.009 (3) 


A A 1 1 i A \ 

-0.01 1 (4) 


C9 


0.026 (4) 


A A 1 "* A / A \ 

0.029 (4) 


A ATA ( A \ 

0.020 (4) 


A AAT /T \ 

-0.002 (3) 


A AAT /T \ 

0.002 (3) 


A AA 1 /T \ 

-0.001 (3) 


CIO 


A A A A iZ\ 

0.040 (5) 


A A/1 C i Z\ 

0.045 (5) 


A A 1 T t A \ 

0.013 (4) 


A AA/C i A\ 

0.006 (4) 


A A A C /T\ 

-0.005 (3) 


A AAA t"l\ 

0.000 (3) 


CI 1 


a at/1 in\ 

0.074 (7) 


A A/; 1 i c\ 

0.061 (6) 


A AT T i Z\ 

0.033 (5) 


A AA/1 t Z\ 

0.004 (5) 


A A 1 T iZ\ 

-0.013 (5) 


A A A 1 i A\ 

0.001 (4) 


C12 


0.086 (8) 


A 1 AI /0\ 

0.103 (8) 


A AT T /C\ 

0.033 (5) 


A A 1 A / r\ 

-0.019 (6) 


A AT A /C\ 

-0.024 (5) 


-0.015 (5) 


C13 


0.029 (4) 


A A 1 "* T / /I \ 

0.023 (4) 


A ATA ( A \ 

0.029 (4) 


A AAT /T \ 

-0.002 (3) 


A AI f /") \ 

-0.015 (3) 


A A A C /T \ 

-0.005 (3) 


C14 


0.028 (4) 


A AI A / A \ 

0.029 (4) 


A ATT S A\ 

0.032 (4) 


A AAT /T\ 

-0.003 (3) 


A AAT /T \ 

-0.002 (3) 


A A 1 1 /T \ 

-0.011 (3) 


pic 
C15 


A ATA /C\ 

0.039 (5) 


A AT *7 /CA 

U.U3 / (D) 


A AT T fZ\ 

0.032 (5) 


A AAT ( A \ 

-U.UU3 (4) 


A AAA { A\ 

0.000 (4) 


A AAA / A \ 

-0.009 (4) 


C16 


0.055 (5) 


A AI "I / A \ 

0.027 (4) 


0.045 (5) 


A AAT ( A \ 

0.002 (4) 


A A A O ( A \ 

-0.008 (4) 


A A 1 C ( A \ 

-0.015 (4) 


C17 


0.035 (5) 


A AI A ( A \ 

0.034 (4) 


0.052 (6) 


A AAT ( A \ 

-0.003 (4) 


A AAA ( A \ 

-0.009 (4) 


A A A C ( A \ 

-0.005 (4) 


C18 


f\ AT T / A\ 

0.032 (4) 


A AT T / A \ 

0.032 (4) 


a m/ - (a \ 

0.026 (4) 


A AAT /T\ 

0.002 (3) 


A A 1 1 /T \ 

-0.011 (3) 


A AAT /T\ 

-0.002 (3) 


C19 


0.052 (5) 


A A A 1 ( C\ 

0.047 (5) 


A ATA ( A \ 

0.020 (4) 


A A 1 C / A \ 

-0.015 (4) 


A AAT ( A \ 

-0.002 (4) 


A A 1 T ( A \ 

-0.012 (4) 


C20 


0.063 (6) 


A A"7A 

0.070 (7) 


0.047 (6) 


A AT f ( c \ 

-0.026 (5) 


A AAT SC\ 

-0.003 (5) 


A AA A f C\ 

0.004 (5) 


C21 


A A A T /C\ 

0.042 (5) 


0.075 (7) 


0.057 (6) 


A A 1 T /C\ 

-0.013 (5) 


-0.016 (5) 


A AAT /C\ 

-0.003 (5) 


C22 


0.036 (5) 


0.062 (6) 


0.034 (5) 


-0.017 (4) 


-0.0 ll (4) 


-0.003 (4) 


C23 


0.047 (5) 


0.065 (6) 


0.062 (6) 


-0.024 (5) 


-0.005 (5) 


0.001 (5) 


C24 


0.031 (5) 


0.070 (6) 


0.051 (6) 


0.004 (4) 


-0.00 1 (4) 


-0.020 (5) 


C25 


0.063 (6) 


0.041 (6) 


0.069 (7) 


0.004 (5) 


-0.014(6) 


-0.002 (5) 


C26 


0.094 (9) 


0.064 (7) 


0.075 (8) 


-0.00 1 (6) 


-0.019(7) 


-0.025 (6) 


C27 


0.075 (8) 


0.077 (8) 


0.065 (8) 


-0.003 (6) 


0.016 (6) 


0.000 (6) 


C28 


0.078 (8) 


0.053 (7) 


0.082 (8) 


-0.023 (6) 


-0.019(7) 


0.018(6) 


C29 


0.084 (8) 


0.050 (6) 


0.073 (8) 


0.000 (6) 


-0.023 (6) 


0.002 (6) 


C30 


0.058 (6) 


0.032 (5) 


0.062 (7) 


0.005 (4) 


0.002 (5) 


0.002 (5) 



Geometric parameters (A, °) 

Pdl— CI 

Pdl— CI' 

Pdl— Il ; 
Pdl— II 
Nl— C9 
Nl— C13 



2.016 (6) 
2.016 (6) 
2.5971 (10) 
2.5971 (10) 
1.390 (8) 
1.421 (8) 



C14— C19 
C15— C16 
C15— H15 
C16— C17 
C16— H16 
C17— C18 



1.513 (9) 
1.377 (9) 
0.9500 
1.382 (10) 
0.9500 
1.359 (9) 
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Nl — HI 


A O OA/1 


N2 — CI 


1.359 (8) 


\n pi 

N2 — C3 


1 Tm /o~i 

1.393 (8) 


N2 — C4 


1 ZO\ 

1.421 (8) 


N3 — CI 


1.338 (a) 


Ml PI 

JN3 — C2 


i m /o\ 
1.3 15 (8) 


JN 3 — C 1 U 


1 A~!Q ZO\ 
1.4 /S (6) 


p^ n 
C2 — C3 


1 i cn /n\ 
1.35V (V) 


p*» in 
C2 — H2 


0.9500 


C3 — H3 


0.9500 


p/i pc 

C4 — C5 


1 inc /n\ 
1.395 (9) 


C4 — C9 


1 A ~\ A SC\ \ 

1.414 (9) 


C5 — C6 


1 T oa /A\ 

1.380 (9) 


C5 — H5 


a ncnA 

u.ysuu 


C6 — C7 


1.355 (9) 


C6 — H6 


a acaa 

0.9500 


C7 — C8 


1 T 01 /PA 

1.382 (9) 


C7 — H7 


A ACAA 

0.9500 


pn pa 

C8 — C9 


1 1 OA /A\ 

1.389 (9) 


C8 — H8 


0.9500 


C1U — Cll 


1 C AO / 1 A^ 

1.508 (10) 


pin pn 

CIO — C12 


1 Cll / 1 A~1 

1.531 (10) 


pii ii ii 1 a 

CIO — H10 


1 A AAA 

1.0000 


pi i in i i 
CI 1 — HI 1A 


A A OAA 


P11 ill in 

CI 1 — HI IB 


A A OAA 

0.9800 


P 1 1 U1 IP 

Cll — HI 1C 


A A OA A 

u.yauu 


C12 — H12A 


0.9800 


C12— H12B 


0.9800 


C12— H12C 


0.9800 


C13— C14 


1.399 (9) 


C13— C18 


1.425 (9) 


C14— C15 


1.375 (9) 


CI— Pdl— CI' 


180.0 (5) 


CI— Pdl— 11' 


92.78 (18) 


CI'— Pdl— 11' 


87.22 (18) 


CI— Pdl— 11 


87.22 (18) 


CI' Pdl 11 


92.78 (18) 


11' — Pdl — 11 


i so, nn (7\ 


pn TVT 1 pi 1 

C9 — Nl — C13 


i m a //;\ 

123.0 (6) 


/-1A \T1 TT1 

Cv — N 1 — HI 


1 1 o c 

118.5 


ni l \t i 1 1 1 

C13 — JN 1 — hll 


1 1 o c 
lis. 5 


CI — Nz — C3 


1 AA A /C\ 

luy.4 (5) 


CI — N2 — C4 


126.2 (5) 


C3— N2— C4 


124.0 (5) 


CI— N3— C2 


111.1 (6) 


CI— N3— CIO 


122.9 (6) 


C2— N3— CIO 


125.9 (6) 


N3— CI— N2 


106.0 (6) 



sup-6 



p 1 "7 un 
C 1 / — H 1 / 


A ACAA 

u.ysuu 


P 1 O PT> 

C 1 0 — C22 


1 c 1 o /n\ 
1.51a (y) 


pin n i 
Ciy — C21 


1 cn pi n\ 
1.51 / (1U) 


pin pta 
Ciy — C2U 


1 CIA /1 A\ 

1.53U (1U) 


p 1 n uin 

ciy — Hiy 


1 AAAA 
1 .UUUU 


PTA UOrt A 

C2U — H2UA 


A AOAA 

u.yauu 


POA TTTAT5 

C2U — ri2U£5 


A AOAA 

u.yauu 


pin ui/ir 
C2U — rl2UC 


A AOAA 

u.yauu 


pi 1 m 1 a 
C21 — H21A 


A AOAA 

u.yauu 


pi 1 m 1 d 
C21 — H21B 


A AOAA 

u.yauu 


pi 1 m 1 p 
C21 — H21C 


A AOAA 

u.yauu 


pn pii 
C22 — C24 


1 C2<C /1 A\ 

1.536 (1U) 


pn pn 
C22 — C23 


1 /1 A\ 

1.542 (1U) 


PT> UT1 

C22 — till 


1 AAAA 

l.UUUU 


pn im a 
C23 — H23A 


A AOAA 

u.ysuu 


pn mir> 
C23 — H23B 


A AOAA 

u.yauu 


pn mip 
C23 — H23C 


A AOAA 

u.yauu 


P1J nl A A 

C24 — H24A 


A AOAA 

u.yauu 


C24 — rl24r5 


A AOAA 

u.yauu 


P1J UTilP 

C24 — H24C 


A AOAA 

u.yauu 


r"iz pia 
C25 — C3U 


1 1/10 /I 1 \ 

1 .34a (11) 


pic pit 
C25 — C26 


1.3V4 (12) 


C25 — rl25 


A ACAA 

u.ysuu 


p^>£ pn 
C26 — C2 / 


1 i on /i i\ 
1.3ay (13) 


LIT/. 

C2o — rl2o 


A ACAA 

u.ysuu 


pn pie 
C2 / — C2a 


1 1 CC /1 1 \ 

1.355 (13) 


C27 H27 


0.9500 


C28— C29 


1.371 (12) 


C28— H28 


0.9500 


C29— C30 


1.353 (12) 


C29— H29 


0.9500 


C30— H30 


0.9500 


C14— C15— C16 


122.7 (7) 


C14— C15— H15 


118.7 


C16— C15— H15 


118.7 


C15— C16— C17 


118.5 (7) 


C15— C16— H16 


120.7 


CM C\f\ W\f\ 


1 7(1 7 


pio pn pi.: 
C 1 a — C 1 / — C 1 6 


122.6 (/) 


pio pn un 
C 1 a — C 1 / — H 1 / 


1 1 O 1 

11a./ 


C16 — CI / — HI / 


MOT 

lie./ 


pn pio pii 
CI / — Cla — C13 


117 r /"7\ 

117.5 (7) 


CI 7— CI 8— C22 


122.2 (7) 


CI 3— CI 8— C22 


120.2 (6) 


CI 4— CI 9— C21 


110.5 (6) 


CI 4— CI 9— C20 


112.6 (6) 


C21— CI 9— C20 


112.0 (7) 


C14— C19— H19 


107.1 
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Ml ( ' 1 TiA 1 

JN3 — CI — rdl 


1 1£ O fZ\ 
IZO.O {D) 


Ml ( ' 1 T> J 1 

JN2 — CI — rdl 


1 T7 1 

IZ/.l (DJ 


pi pi \n 
C3 — C2 — JN 3 


lUo.O (o) 


PO PI TT1 

C3 — C2 — H2 


IZo.o 


mi Pi jji 
JN 3 — C2 — H2 


1 1£ C 

IZo.o 


po pi w> 
C2 — C3 — JNz 


1U0. / {o) 


po pi ui 
C2 — C3 — H3 


izo. / 


\n PI JJQ 

JNz — C3 — Hi 


1 1£ 1 

Izo. / 


pc p/i pn 

C5 — C4 — cy 


1ZU. / (o) 


pc p/i \n 
C5 — C4 — JNz 


1 1 n a 

ny.4 [p) 


pn p/i \n 
CV — C4 JNz 


1 1 Ci Ci f£L\ 

ny.y (o) 


p/; pc p/i 
Co — C5 — C4 


ny.y (/) 


p/; pc jjc 
Co — L5 — H5 


1ZU.U 


P/1 PC jjc 

C4 — C5 — H5 


1 in n 


pi p/; pc 
C/ — Co — C5 


1 in i /*7\ 
1ZU.Z ( /) 


pi p/; jj/; 
C / — Co — Ho 


1 Ly.y 


pc p/: i_i / 
CD — Co — Ho 


1 1 n n 
llV.V 


p/; pi po 
Co — C / — Co 


1 in i /*7\ 
1ZU.Z ( /) 


p/; p~7 in 
Co — C / — H 1 


1 1 Q Q 

1 ly.y 


po pi in 
Co — C / — H / 


1 1 n n 
1 Ly.y 


pi po pn 

c / — Co — cy 


1ZZ.3 ( /J 


p-7 po ttQ 

C / — Co — Ho 


lion 


pn po jjo 
cy — Co — Ho 


non 


PO Pn XT1 

Co — cy — jn i 


1ZZ.3 (0) 


PO Pn A 

Co — cy — C4 


ll/T f 

LLO.D [0) 


\T| pn t~*A 

JN 1 — Cy — C4 


lzl.j (o) 


"\y3 pin pi i 
JN 3 — C 1 0 — C 1 1 


111 /I 

111.4 (o) 


JN 3 — C 1 0 — C 1 2 


109.1 (6) 


p 1 1 pin pn 

CI 1 — CIO — C12 


111/1 /'*7^ 

112.4 (7) 


Ml pin inn 

JN3 — ClU — H10 


1 rii n 

iu7.y 


n i pin ui /i 
CI 1 — ClU — HlU 


1 n"7 n 

iu /.y 


pn pin ui/i 
Clz — ClU — HlU 


1 n"7 n 

iu /.y 


pin pii t_ti 1 A 
ClU — CI 1 — HI 1A 


1 nn £ 

iuy.5 


pin P11 TJ11T3 

ClU — CI 1 — HI IB 


1 nn £ 

iuy.5 


T_T1 1 A P11 TJ11T3 

HI 1 A — CI 1 — HI IB 


1 nn £ 

iuy.5 


pin pii jj 1 1 p 
ClU — CI 1 — HI 1C 


1 nn £ 

iuy.5 


T_T1 1 A P11 tj 1 i p 
HI 1 A — CI 1 — HI 1C 


1 nn ^ 

iuy.5 


TJ11T3 P11 tj 1 1 p 

HI IB — CI 1 — HI 1C 


1 nn ^ 

iuy.5 


P1A PIT JJ 1 1 A 

ClU — Clz — HlzA 


1 nn £ 

iuy.5 


pin pn jjiij> 
ClU — Clz — HlzB 


1 nn £ 

iuy.5 


un a pn ui id 
HlzA — Clz — HlzB 


1 nn £ 

iuy.5 


pin pn jj 1 ip 
ClU — Clz — HlzC 


1 nn ^ 

iuy.5 


jj 1 1 a pn jj iip 
HlzA — Clz — HlzC 


1 nn ^ 

iuy.5 


TT11T5 PI 1 in ^p 

H 1 2B — C 1 2 — H 1 2C 


ioy.5 


C14— C13— Nl 


119.1 (6) 


C14— C13— C18 


121.4 (6) 


Nl— C13— C18 


119.5 (6) 


C15— C14— C13 


117.3(6) 


C15— C14— ciy 


119.5 (6) 



pii pin jjin 

czi — ciy — Hiy 


1 ni 1 
1U/.1 


pin pin jjin 

czu — c i y — h i y 


1 ni 1 
1U/.1 


pin pm jjm a 
c i y — CZU — HZU A 


1 nn c 

iuy.5 


pin pin in/in 
c i y — CZU — HZUB 


1 nn c 

iuy.5 


jjin a pin jjinjj 
HZUA — CZU — HZUB 


1 nn c 

iuy.5 


pin pin jjmp 
c i y — CZU — HZUC 


1 nn c 

iuy.5 


jjin a pin jjmp 
HZUA — CZU — HZUC 


1 nn c 

iuy.5 


jjino pin jjmp 
HZUB — CZU — HZUC 


1 nn c 

iuy.5 


Pin P11 TT11 A 

Ciy — C21 — H21A 


1 nn c 

iuy.5 


pin pii jji 1 j-> 
Ciy — C21 — H21B 


1 nn c 

iuy.5 


JJI 1 A PI 1 JJI 1 j> 

H21A — C21 — H21B 


1 nn c 

iuy.5 


pin pii jji 1 p 
Ciy — C21 — H21C 


1 nn c 

iuy.5 


JJI 1 A PI 1 JJI 1 p 

H21A — C21 — H21C 


1 nn c 

iuy.5 


jji 1 j> pii jji 1 p 
H2 1 B — C2 1 — H2 1 C 


1 nn c 

iuy.5 


P 1 O PII PI/1 

C 1 0 — C22 — C24 


1 1 n 1 t £L\ 
11U.1 (0) 


pio pii pn 
C 1 0 — C22 — C23 


1 1 1 n fi\ 
113.y (/) 


P1/1 PII P1"5 

C24 — C22 — C23 


1 no n f£\ 
lUo.y (0) 


pio pii jjn 
C 1 0 — C22 — H22 


1 ni n 

iu/.y 


pi/i pii jjn 
C24 — C22 — H22 


1 ni n 

iu/.y 


pn pii jjn 

C23 — C22 — H22 


1 ni n 

iu/.y 


pii pn jjn a 
C22 — C23 — H23A 


1 nn c 

iuy.5 


pii pn jjnj> 
C22 — C23 — H23B 


1 nn c 

iuy.5 


jjn a pn jjnj> 
H23A — C23 — H23B 


1 nn c 

iuy.5 


pii pn imp 
C22 — C23 — H23C 


1 nn c 

iuy.5 


jjn a pn jjnp 
H23A — C23 — H23C 


1 nn c 

iuy.5 


jjno pn jjnp 
H23B — C23 — H23C 


1 nn c 

iuy.5 


PII PI/I TT1/1 a 

C22 — C24 — H24A 


109.5 


P11 PI/I JJi/io 

C22 — C24 — H24B 


1 nn c 

iuy.5 


JJI/l A Pl/l JJi/iJ) 

H24A — C24 H24B 


1 nn c 

iuy.5 


pii pi/i jji/ip 
C22 — C24 — H24C 


1 nn c 

iuy.5 


JJI/l A PI/1 JJi/ip 

H24A — C24 H24C 


1 nn c 

iuy.5 


JJ1/IT3 Pl/l JJi/ip 

H24B — C24 — H24C 


1 nn c 

iuy.5 


pm pic pi/; 
C3U — C25 — C2o 


1 in i n\ 
12U.2 (IU) 


pin pic JJTC 

C3U — C2j — H2j 


ny.y 


pi/: pic jjic 
C2o — C25 — H25 


1 1 n n 

ny.y 


pn pi/c pic 
C2 / — C2o — C25 


1 1 n i { 1 n\ 
liy.2 (IU) 


P1-7 pi/; jji/; 
C2 / — C2o — H2o 


12U.4 


PIC PI/; Jji/; 

C25 — C2o — H2o 


1 in a 
12U.4 


pip pn pi/; 
C2o — C2 / — C2o 


1 1 o o i 1 n\ 
llo.O (IU) 


pio pn jjn 
C2o — C2 / — H2 / 


1 in /; 
12U.0 


pi/; pn jjn 
C2o — C2 / — H2 / 


1 in /; 
12U.0 


pn pio pin 
C2 / — C2o — C2y 


111 1/1 n\ 
121.2 (IU) 


pn pio jjio 
C2 / — C2o — H2o 


1 1 n a 

ny.4 


C29— C28— H28 


119.4 


C30— C29— C28 


120.1 (10) 


C30— C29— H29 


120.0 


C28— C29— H29 


120.0 


C25— C30— C29 


120.4 (9) 


C25— C30— H30 


119.8 
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C13— C14— C19 123.0(6) 

C2— N3— CI— N2 0.5 (8) 

CIO— N3— CI— N2 178.5 (6) 

C2— N3— CI— Pdl -177.1 (5) 

CIO— N3— CI— Pdl 0.9(9) 

C3— N2— CI— N3 -0.4(7) 

C4— N2— CI— N3 173.8(6) 

C3— N2— CI— Pdl 177.2(5) 

C4— N2— CI— Pdl -8.6(9) 

II'— Pdl— CI— N3 -81.1 (6) 

II— Pdl— CI— N3 98.9 (6) 

Ili_P d l_Ci_ N2 101.8(5) 

II— Pdl— CI— N2 -78.2 (5) 

CI— N3— C2— C3 -0.5 (8) 

CIO— N3— C2— C3 -178.4 (6) 

N3— C2— C3— N2 0.3 (8) 

CI— N2— C3— C2 0.0 (8) 

C4— N2— C3— C2 -174.2(6) 

CI— N2— C4— C5 -57.2 (9) 

C3— N2— C4— C5 1 1 6. 1 (7) 

C 1 — N2— C4— C9 122.4(7) 

C3— N2— C4— C9 -64.3 (8) 

C9— C4— C5— C6 0.7 (10) 

N2— C4— C5— C6 -179.7 (6) 

C4— C5— C6— C7 3.4 (10) 

C5— C6— C7— C8 -4.1 (10) 

C6— C7— C8— C9 0.7(11) 

C7— C8— C9— Nl -178.7 (6) 

C7— C8— C9— C4 3.2 (10) 

C13— Nl— C9— C8 -6.2(10) 

C13— Nl— C9— C4 171.8(6) 

C5— C4— C9— C8 -3.9 (9) 

N2— C4— C9— C8 176.5 (6) 

C5— C4— C9— Nl 178.0 (6) 

N2— C4— C9— Nl -1.6(9) 



Symmetry codes: (i) -x+2, -y, -z. 



C29— C30— H30 119.8 

CI— N3— CIO— Cll -107.3(8) 

C2— N3— CIO— Cll 70.3(9) 

CI— N3— CIO— C12 128.0 (7) 

C2— N3— CIO— C12 -54.3 (9) 

C9— Nl— C13— C14 -73.6(8) 

C9— Nl— C13— C18 109.2 (7) 

Nl— C13— C14— C15 -177.7(6) 

C18— C13— C14— C15 -0.6(10) 

Nl— C13— C14— C19 -2.4(10) 

C18— C13— C14— C19 174.7(7) 

C13— C14— C15— C16 1.1 (11) 

C19— C14— C15— C16 -174.3 (7) 

C14— C15— C16— C17 -0.5 (12) 

C15— C16— C17— C18 -0.9(12) 

C16— C17— C18— C13 1.4(11) 

C 1 6— C 1 7— C 1 8— C22 - 1 75 .2 (7) 

C14— C13— C18— C17 -0.6(10) 

Nl— C13— C18— C17 176.4 (6) 

C14— C13— C18— C22 176.0 (7) 

Nl— C13— C18— C22 -6.9(10) 

C15— C14— C19— C21 68.8(9) 

C13— C14— C19— C21 -106.4(8) 

C15— C14— C19— C20 -57.4 (9) 

C 1 3— C 1 4— C 1 9— C20 1 27 .4 (7) 

C17— C18— C22— C24 100.7 (8) 

C13— C18— C22— C24 -75.9 (8) 

C17— C18— C22— C23 -22.0 (10) 

C 1 3— C 1 8— C22— C23 1 6 1 .5 (7) 

C30— C25— C26— C27 -2.0 (14) 

C25— C26— C27— C28 1.4(16) 

C26— C27— C28— C29 -1.0(16) 

C27— C28— C29— C30 1.1 (15) 

C26— C25— C30— C29 2.1 (14) 

C28— C29— C30— C25 -1.6(14) 
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